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Background. Joint moments and joint powers 
are widely used to determine the effects of 
rehabilitation programs and prosthetic 
components (e.g., alignments)[1-4]. A 
complementary analysis of the 3D angle 
between joint moment and joint angular 
velocity has been proposed to assess whether 
the joints are predominantly driven or 
stabilized.  
 
Joint power is a dot product. 3D angle < 60° 
means a propulsion configuration (more than 
50% of the moment contribute to positive 
power). 3D angle > 120° means a resistance 
configuration (more than 50% of the moment 
contribute to negative power). Within this 
range, the joint is in a stabilization 
configuration (less than 50% of the moment 
contribute to power). This joint power is 
maximized at 0° and 180° and cancelled at 90°. 
 
Previous studies demonstrated that hip joints of 
able-bodied adults are stabilized (3D angle 
about 90°) during almost all the stance phase 
and not fully driven at pre-swing (3D angle far 
from 0°). In able-bodied children, the hip joints 
are in a propulsion configuration during almost 
all the stance but neither fully driven at pre-
swing. 
 
Methods. The present study analyses this 3D 
angle at the hip joint of individuals with 
transfemoral amputation (TFA). The joint 
moments are computed from a multi-axial 
transducer mounted above the prosthetic knee 
in order to manage the absorption at the foot 
and resistance at the knee. The results show 
that, in contrast with able-bodied adults, TFA 
demonstrate less stabilization during the stance 
phase and a clear propulsion configuration (3D 
angle near 0°) at pre-swing. 
 
Conclusion. This analysis of the 3D angle 
between the joint moment and the joint angular 
velocity provides complementary insights into 
the gait strategies of TFA that can be used to 
support evidence-based rehabilitation and 
fitting of prosthetic components.  
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